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(57) Abstract: A high-speed, write-once optical 
recording medium employing a laser beam blue 
or one with a shorter wavelength, and an optical 
recording method and an optical recorder for 
recording thereon. The high-speed write-once 
optical recording medium (10) comprises a recording 
layer (18) and an light transmitting layer (22) formed 
sequentially on a supporting substrate (12), wherein 
the recording layer (18) comprises first and second 
subrecording layers (18A, 18B) laid in layer and 
principally containing Al and Sb, respectively. When 
the recording layer (18) is irradiated with ablue laser 
beam from a laser light source (24) through the light 
transmitting layer (22), Al and Sb contained in the 
first and second subrecording layers (18A, 18B) are 
diffused and mixed thus forming according mark 
having a reflectivity varied irreversibly through the 
mixing. Thickness of the recording layer (18) is set 
such that recording at a record transfer rate of 35 
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— mnt<DmmomiE<J>mmtt!<D^mX'&<'). HISS 2X*x-tB.Vmo>&®\zr>^X\ts mm%1iZtit> 



(57) mm-. 

w £ x i± ^ n J; 9 & v > & ft © u - if ft £ m v ^ it ft Ji it ib m ft ta ft « ft , 

ffi£ieiEM*fE»*Ni# 1 0 tf\ 3£8fS#: 1 2 ±\Z. S fgftjg 18,* 
^$J1 2 2$rI©iT'f Lt*^ CM 18HA1 Xt)»S b 
thllf&ftti-Zm 1 &tf$B 2»JIB«»1 8 A, 1 8 BlraiLt^^ 
Wfe<&i££©l'— Fftfcl'— !fftSi2 4i»b, ft 3® /I 2 2 LTIE 
ftjfl 8l:BWLt, ^lSt>'m2liJ|S^S 1 8 A, 1 8BHtttl5 

a l „ s bisjSAtfc J: O&fgcL-til^ft, ros-g-K io-eglt$^ 

©ftftJH 1 8<B#*tf\ 3 5Mb p s «±©IE»(Ei£i*tf-eiB««rfBfc : 
X 0 KSftTV^. 
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w m * 

10 ■ftf5fSJxtV>5. 

OM (read only memory) * -< ^©ftfB^j&ft k 5 IM*R W 
(rewritable) * :/<E>ftlB*«#tf s lt|g $ ftT V> 5 

15 tLTV^l\ 

Lt^< (RFt*fe^T©^v>^fto -ifftfc 5feif£>-^ 

20 «#JiLV^&*Cib6. 
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2 

(1) £J$Sft±^ '>ft<£t>, EftE* £©li-e?BJ*£ ' 

Ii^t$ti5±M^l«tt^L, roS^U:J:D> Kit* 
as^RTJKWt^ftlUfcffi®^-^ ;Wffc^rtB£ £ft5 t buIBIB^ 
Jl<£>ff^ 3 ~ 5 0 nmiSft. mflB ft?>&:ft £ 2 0 0-450 

12^-67 ft J; 5 $ ftfc n i" § ?**i&KS3teflB«iEfr. 

(2) jt&lBI'JfB&S<PJ¥^ 1 ~3 0 nmtSftfc 5 
(1) ©SS*iiSB3!ftl&»lfc#o 
20 (3) ftl!EftSi!Ji<£>/¥^£ 5 0~ 1 5 0 fimt Lfc^ £ ^#1^^^ 

5 (1) Xf± (2) O!(5fl[i6IBa!*IB»«flE 0 

(4) tufEgiJIE^Ji© 5 *>4>ft <HllliAl &±J##<b U fiiL© 

ft, lo, Sb*±fig#i:U WfBV— f3t©R8lt^«t U , WIB#I'JI2 
25 fcJBfcl^SftSA liSb aSttlltUa^tS * 5 }-£ftfc- 
^i:-t--2> (1) % (2) Xf± (3) ©SJitjil3Si3tlB»jftft. 



WO 03/025924 



3 



PCT/JP02/09300 



(5) is 2, ^*3iN-t, mmwmMm<D?.h'pte< th us 
s i fa<o'>ti< t -h im&. friBs i z±&ftt-rz>w\ 

mttfcz*), mm&mmum\z$&£frz s i tcu^si^taipt 

(6) jftiEgiJlBiUf ©5 V>&< fcfe lflfcfctt 5 - 
oBJlBfcJBKW&LTiRttfetifcx *&©'>£< £ 1 lJIKfcttS, £f* 

ft&JS£fc^ Ag/Si, Zn/SKAu/Si, Al/Ge N Cu 
/Ge, Ag/Ge, Zn/Ge, Au/G e<D?%. V>-f*ltf>©&£ 

(2) x«: (3) os5aiiiBa*fla*Ji*. 

(7) ^t^uSs i2ii> *aassTx ^© 

15' i^-if*«riH»u-rffi«^-^*^i"5*E»^fe'Tf*o-r, atria W 
m<D&m*3E.j&ftt-tz>'pte< t % 2scos'JiBMji^^« tr^ 5, 

20 ®-7-^&?MU £o, rwlB^^^jSS^ 3 5Mb p s J^±i: Lfc 

(8) ISlBV-f 3fc©tft^2 0 0-4 5 0 nmt L, Z.(D^-^% 
l¥^5 0~ 1 5 0 MmOftiiEftjgiiJfWcfc "JiPtO. 8J^±£>*f 

ivyXCiD, W1B1B»JflclHiti-5i:i:Sr»«ii-S (7) ©ft!2 

25 ft^*. 
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-fytKxv ^ 3 5Mbps £ji±©c»teai**"ciB*^riBftJ: 5 fc* 

(10 ) jtfrlBV — if^feO^^fi 2 0 0 ~4 5 0 nm N flflBfBftft^ 
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mmmw mtkmum*) i on 2±*c % 4, 

n ~ 4 o U n m, 

sriiLTitufsiEiui 1 8^iitt5^taot, M%mm<D&&&* 

StrlBIB«)gl 8(4, Al Sr^^ti-SfSlWIB**! 8 At, Sb 
te*5V»T, Jgl&T>*f|2gi|f23iJf 1 8 A, 1 8 Bfc£lT£*v3BMB£/ft 

~ 2 0 0 nmgSi: £tlTV^ D 

WlB*lXtf*2»MBft:*l 6, 2 0tt, ^ZnS-S i02*- 
^5/ h (ZnS : 8 0^/V%, S i 02 : 2 0*/W%) fcJfll^T y 
? 3 9 ^j&Lfcfco 3!2^®ftJl 1 6 (4J¥£ 5~2 

0 0 nm-CStrlBSWl 1 4 ±£, X* 1 figH^® 2 0 (41? £ 5 ~ 2 0 0 
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i o o » mnm<D%ftmMikmmm*# v * - h hfr 

WisZBMM 1 8 <DW-&fe 3 ~ 5 0 nm, #3: L< tt5~2 0 nmif 
5 5, rtl^s 3?l&t£3l2§i|iEgiJf 1 8 A, 18B^f5±M^ 
ItfcSA USb feSlMi^©-^;^ IB#1 1811, 0 5 n 

m^Wfel^-if^^Ml+Lfe^t. 3 5Mb p s £k±(DmUU^Mfc 

10 rr-ew 5iB^lM3 5Mbpsi(i, (1, 7) rll©I1 

;#5£-t\ y^/lst? v hft?r 0 . 1 2 m N lE^HaiiS 5 . 3 m/ s „ 
'f-T^^/y? Py^66MHi, y y 8 0%£ Lfc£# 

15 3t2S2 4*>b©V"-1f3feSrlB»)S 1 8 V^X2 6©|S ■ 

nffc (NA) £0. 8 5<tLfc££, Wfe^-1f3teaS|B®S 1 8 

3u • Atrial & 1 «i«fcJi 1 e," 2 0it ^-ffctK mt 

20 ftlBMJf 1 8 zk&£^©ffi©;*f t>©^*>3o X, 

25 BtfiBtB^e 1 8 ^m^-r^m iikx$w,2mw>mm 1 8 a, isb 

, «s bu^©J;5^> A 1 RtfS b «r±fifc#&JRfc Lt^T, ^©£$# 



WO 03/025924 



7 



PCT/JP02/09300 



5 A 1 ££$#£1-511 1 1 8 AKmMIStiZThmt LTBu 

, Cr.TU Ni ^w»^tt£|nl±$-&5^:M7n*^ / >^< thlW 
ft&< s S b £r±j&#£-r<5f5 2gr]fa$Ui 1 8 B^»$^57D*i: b 
•Ctt, IIIb\ IVb, Vb, VIb©#Befc:K1~37GS5©#fc< th lU 
#=£?£LV\ {IU *2iJIE»Ji 1 8 BteS b£tt*»fc*J*3*l<Sw £ 
10 #ftt>#*LV\ 

l»IBfB«fil 18fi, mi iJIB^S 1 8 Aif 2 BIflBM 1 8 B 

15 WtiftJI 1 8 BKte^xmMytmk L-CfflV>feft545c^©4>fc< ^ t> 

X, 5 0 0- 1 0 0 otcfSirtK 

A 1 £ S b k<Dm&&tttf t>foZ>Z.ttfh5 0 
20 X, ttrlBlfl l&tffl 2 giJlBitJl 1 8 A, 1 8 Bfc*5rt5±J*££*<& 

25 ±EOi5t, 2 0WSiJ|B^Ji£«iib-C^$$^fc|B^Sl 8fis 
H lXtfi 2giJfB^l 1 8 A N 1 8 B©Hfc^*iSS©i&&fc*3V'*T 1 t>@ftl 
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5 ffl|B»«18A, 1 8BO^ft< i:^»*U<N 

1 Xtf* 2 U1BJMI 1 8 A, 1 8BO'M< t h i»K:*sv>-c, 0* L 
10 '© J; 5 £A 1 t S b i^ill^^SV^c*. MSflfB^Jl 1 8 A, 18B& 

15 £ 

5 > ttfT*zzit*>, &mMm^mm~?mftirz> 0 m&vx. oka i t 

S b tttft^^+^^^o 

2 MB** 18 A, 18BOiW«», *fc*vvta* 

ux^^i - ^ t #*. £>ft5c 
25 flfctf* A 1 tr^^fc't-5*li | JIB®S 1 8 At S b fcijfc&fcl" 
5*2@JIB&S 1 8 B fcfrfefcSIBfcJi 1 ^W^fe"*?*) 
5A1 S bJ&S£fife-LTV^ i#xbtu5» 0 fflU Al SbOi5^« 
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tt^, 1BftBfrfc*5V>T, ¥m*lRtf»2WIB«Jil 8 A s 18B^H 

GM1 8ir:jbMt5jl^;$S£CTl^l^$ , T?tt^ mmU&ft±CXR 
r r T% A 1 6 6 0t, S b ©gll^{± 6 3 1 "CCfe 0 N M# 

prte-e*>a„ sbai £©£/S£<i: >k ^sn 

SWA 1 S b : 1 0 6 0°C) tfS£$L#5„ 

jfcttoffiv^lB*^*- * iot, #*rj& 9 5S Iff £fc <t o TIB 
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-£f+ff£&s 3~5 0nnu 5 ~ 2 0 n mt 5 - i LV\ 

10 Mil 8d5»t^si:> mmmm^^Xs fcfctfs+a. 

,<!7-tfSjBKT**)!K fcfcffiftLfci: tt'b> IB** ©3** # fin? ©IB 

L£? 0 £t±Ol*^i 9 !B$iJf ©«*)¥£[£ 5 0 nm, $f^L<f*2 
20 Onmt/iS,' 

tfrfB#»JfB»l©ff3f*% l~30nm, «||I2~2 0 nmfifeS^ 

25 #BifBftjg©JM^ Jftftjett3& s *<* aoRit«©*#v^iB«^ 

IBM iSb ±/£#©I']|B&Ji £ ST^^fr***^ A 1 iSbH s 
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2±K, RltH 4, fS2R«#ll 6, I3^S4 8 , SB 1 
ffffi#:g2 0, *a»Ji2 2%^«Z>«B"t?K^fc 1 b©Tf*>9s IB« 

ffi< p v-1f3tM2 4A»b*ft 2 0 0-4 5 0 nm, 4 0 5 nm© 

10 W&^v-lFft^ *SilJI2 2*aLTflHBlB*!4 8 
' fflrfHBM4 8i±, MlBMiBiJIft^ si 

19I1B«»4 8 At, Cu £i)&#£-f 5fi?2giJlB61Jl4 8 B t 

ftSrMfS^ HMt**fc*5VNT, £lRtfl&2gJlB»Ji4 8 A, 4 
8 Bfc£#$tl5ttB£**Hfe«"C*>* Si t Cu #»£U Kit** 

20 M 4 8 tiii!BM©3telB«^Prffi^ fc*. 

#UB$ *S# 1 2 , MB* 1WI2 ^HftJI 2 0, 16, iluf2*;3g 

Hfi!2|Bf§Ul4 8 ©ff*f*ll&fBfBftJi 1 8 fcEfcfc, 3-5 0 nm, 0 
25 tt<tt5~20nmtf5o 
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JEfc % MIB1B^H4 8«r#*i-5»lRtf»2MIB»-Ji4 8 A, 48 

Bfi, «H4©.fc5fc\ s i WCu^^Mi LWT> 

£©»£\ » i BJfBfcJM 8 s i ottilt 0£ b< 

5 som*%&±. J: !) ff * t< ft 9 0*f %K±t* 0 s ItMK s i 

S i t Cu^i^atltV^i^ $g2gi]iBiUf 4 8 Bf 

tt^V^Sx S n. A 1 > Zn, Au, Ag, Ni, P, Ti, Cr.M 
n, Fe.Mg, Si, Ge <D'J>K< t t lW^U, A K Zn N 
Au , Sn, Mgftif^ »*ttrt±©«A*fc*6>fc#*l,V\ #fc 
15 If%T'5^AK4 5, 2^Zn<45, 5^Mg<3CK 5^Au 
< 4 5 , 2 ^ S U < 3 0 tfftt LV\ 

■ S i «r£jfc#£-f3S* iBJfB«Ji4 8 Ate»ail3*L5?D*i: bTtt, 
, in b . IVb, Vb, vib©#KJ!:M"Ps5n*o^fe< it 
U/Sn, AK Zn.Au.Ag.Ni, P % T i > C r N Mn, 
20 Fe.Mg, Si.Ge <H.l * t < , Al, Z n , A 

Xfc, fltifaiB^l 4 8 {4, H 1 Ii]12iUf 4 8 Afc»2ffl«Bfc«4 8 B 

ti©fc£>©fi!l©5nlt, ff*<>*IB»*SEfrl 0te*5tt5fcP«-T?a>5. 
25 -©Hlte©^tiO^J»J:^53feia»SftflE4 0J!l*5V>T, WIB» 1 &tff& 
■ *?. WIBftJi 4 8 A, 4 8BOi^Ili, ffi»^-**fcfeMOT.8£ 
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h *■* til < * o , » 9 * * 

StC. fltriaiB^P 4 8<DJ¥$, Wfc*lXtf*2WiBM4 8A, 4 
BUfBSS -lRtf»2BlfBMfcfcttS±J*££*^ Al/S 

Ag/Si, Zn/S U Au/S i, Al/Ge, Ag/ 
Ge, Zn/Ge, A u/G e © 5 *,V^f jl^Ofi^^ & 
£V\ -;ftfe^1**l©*&£*^t>Al/Sb*>SVMiS i/CuCl 

BM1 8fi*iRt«IS2ffl1BMl 8 A, 18B^«^ 
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mz, ±.m<D «t 5 fr^m&mmftmmmte iou«4o) 
mm-t s % ^ <o tz t> <d ^tmmm m ^ o v > t i& w -r s b 

7^3 4^ HUlBV- -f*l2 4 RUM® 2 6 *£^-<?#J«£ 
5*^5> K36i, «riBW—fK5>f^3 4, 3 2, #3*5*^5/ K 

frfeffiltSftS 3 5 M b p s &±©IB«*Si£ii£"CfB»T? 

15^51^ 3 2, if '<3 4^^-; F3 6Sr 

nmO*ftW*ftW»t5tO-e*5#, ****** 9 

^*jvNT,-,»*v^X2.6r±, ipso- S'so^jiwfi/yxtibsa*, 
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[»0iJ 1 1 

Mia^iB^*3o, ^ibm^io^t^vn, m&wmzftiKo 

1 4 : gl-g-^ 5 0 nm 
Hi^f: ZnS + S i 02 (8 0 : 2 0mol%) 
|lii{^2 0 : 8 0 nm i2ll*16:95nm 
m 1 i'JIB^S 1 8 A : A 1 C r ( 9 8 : 2 at%) 4 n m 
fg 2|ijfa^)i 18B:Sb6nm 

IB»ffir# : 1-73EW (try V^o. U^m) 

ISilH : 5. 3m/s (3 5 Mb p sffi^) . 10. 6 m/ s (7 

OMbp st@S) 

H£/-?T7— : 0 . 4 mW 

3 5Mbp s :Ei^7-4mW 5>y*7. 5% - 

7 0Mbps : |B»/* !7 - 4 . 5 mW v 5 y * 8 . 6 % • 

3 5Mb p s&ttD&mmmK&^^&ftte^^&^'&b* 1 ^ m 
«HB*tE«««3o, *uii#io*«v\ 

t) 

ftftftjf : Z n S + S i 02 (.8 0 : 2 0mol%) 



WO 03/025924 



16 



PCT/JP02/09300 



% lftflt* 2 0 : 6 0 n m |2|^16 : 70nm 
% 1 illBftl 1 8 A : A 1 C r ( 9 8 : 2 at%) 
^2liJIB^l 1 8 B : S b 

S&lPHB»Bl 8 A<Dff^i^2g"Jia^)ll 8 B©ff^WJt^l : 1. 

10 «#3%»±*9, i*iLt«WtS^i:^tB^«^ 3nm 
[**«3] 

t) 

f|ffl;flsjl : Z n S + S i 02 (8 0 : 2 Omol%) 
il|1^2 0:6 0 nm |2»16:70nm 
£ 1 PI CM 1 8 A : A 1 C r ( 9 8 : 2 at%) 
20 $g2giJlB#H 1 8 B : S b 

|B»«#: l-7*« (try h*0. 1 2 k m) ©ft^-nT© 

BftftttA : 5. 3m/s (35MbpstBS), 10. 6m/s 
25 ( 7 0 Mb p s^g^) 

— : 0 . 4 mW 
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KStJl 1 4 : 1 0 0 nm ' 

mmfcm :ZnS + SiO2(80:2 Oraol%) 

ilfS^2 0 :'2 5 nm |2|i#16 : 28nm 

ft 1 giJIEHiJi 4 8 A : S i 5 nm 

jg2iJiE$il 48B:Cu 5 nm 

|B«fll# : 1- 7 (^y bftO. 12 M m) 

: 5. 3m/s (3 5Mb p s*@S) > 10. 6 m/ s (7 
OMbpsft^) , 21. 2m/s (l'40Mbp sffiS) 
^/£y*!7 — : 0 . 4 mW 

3 5Mbps : |B»^ 17 - 4 . 0 m W *Jy9T . 7 % 
7 0Mbps :|Bi^!7-4. 2 mW i?y*7. 8% 
14 0Mbps :|2S/^-4. 6 mW ^**8. 9% 
3 5Mb p s^±(Di«3ilB^^3:feV^-C^$f^{f#p B p«^#b3^, IB 

[3HS$|5] 
gMH 1 4 : 1 0 0 nm 

Ktt^JI :ZnS + SiO2 (80:2 0raol%) 
^lft^2 0 : 2 3 nm ft 2 flfffr 1 6 : 2 8 n m 
ft 1 gdiaftJ3 4 8 A : S i 5 nm 
- "ft 2 $J1&ftffi 48B:CuAlAu 5nm (64: 2 3:13 

at%) 
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SBftflf* : 1 (^^ bftO. 12 /zm) 
SfilSf : 5. 3m/s (35MbpsffiS) > 10. 6m/s (7 
OMbp sffiS) ^ 21. lm/s (UOMbp sffiS) 
ff£/*!7— : 0 . 4 mW 

±e*frt?*«»*it 1 OKI J: Ot^/^I/** ^7f^»•C^ 

3 5Mbps:S»^-4. OnW v^*6. 7% 
. 7 0Mbps :13^^-4. 2mW y * 7 . 5% 
14 0Mbps :Eft^7-4. 5mW v^*8. 8% 

t N 3 5Mb p s.u±<Dmmmm^^ &&te^^&wmz>}i, ib 

fc5fc#K f feV-f «rfflV^fcmil^*3 5Mb p s£*±<&lB«fc5 
##1 0 mW£JlT©*6^— if^ffl^Tti^ 3 5 Mb p s £k± (7 0M 

■bps) "efcBTISSi:*5x Kffev— !f«rffiv^KjSia»aiB«jK#ta 
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it jfc <o $s m 

©J?*j6S 3-5 Onmt^k itulB 200~450n 
10 yX^&ffiV^v^x AKlJ; 3 5Mb p s K±©IB»(Bafea*T?B 

3. IX^fcfcV^-C. fu!BftMl©ff^£ 5 0- 1 5 0 nmt Lft 

15 r. £&#*fc^5*aieiBffi#iB*H&*. 

5. 1, 2, x«:3^*5V^T, Hirf5S'JfB®S<£5 V>fc< HilliS 
o. 1, 2,. XttSfcfcV^ WIBS'JIB^S© 5 >t>l»K# 
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